Dolerite intrusion Hobart district, Tasmania by Leaman, DE
DOLERITE INTRUSION 
HOBART DISTRICT TASMANIA 
by 
D • E. LEAMAN t B. Sc. (Hons). 
Submitted in partial fulfilment or the requirements 
tor the degree or 
Doctor ot Philosophy. 
UNIVERSITY OF TASMANIA 
HOBART 
1970 
v.· 
This thesis contains no material which has been 
accepted tor the award of aDT other degree or diploma in 
any University and, to the best ot my knowledge and belief, 
contains no copy or paraphrase of material previously 
published or written by another person, except where due 
reference is made in the text ot the thesis. 
D. E. LEAMAN, 
University ot Tasmania, 
Februaey, 1970. 
i 
CONTENTS 
page 
ABBrRACT l 
l. INTRODUCTION 
l.l General •• • • • • • • 3, 
1.2 Geomorphology • • •• • • •• If. 
1.3 Aeknowledgments • • • • • • •• 6 
l,lt- Previous literature • • •• •• 6 
l., Intrusion terminology • • • • •• 8 
2, GEOLOGY 
":,!'-
2,1 Introduction •• • • • • • • 10 
~ 
2,2 Stratigraphy • • •• • • • • ll 
2.3 Igneous geology • • • • •• • • llt-
2,lt- Structural geology •• • • • • 15 
3· GRAVITY FIELD 
.--
3.i Introduction •• • • • • • • 2o 
3·2 Survey details and accuracy • • •• 20 
3.3 Bouguer anomalies •• • • • • 22 
3.3.1 Specification and presentation •• 22 
3.3.2 Regional separation •• • • • • 23 
3·3·3 Description of residual anomalies •• 25 
3.lt- Interpretation •• • • • • • • 27 
3.lt-.l Rock densities •• • • • • 27 
' 
3.1t-,2 Methods of interpretation •• • • 27 
3,4,3 Limitations inherent in interpretation •• 
3.4,4 Interpretation ot structure • • •• 
4. PHYSICAL AND STRUCTURAL ASPECTS OF DOLERITE INTRUSIONS 
4.1 Thermal characteristics • • • • •• 
4.2 Intrusion margins • • • • •• 
4~3 Density and viscosity • • •• • • 
' 4·, 4 Included blocks and their implication .. '• 
4.; Form and scale • • •• • • '• '• 
4:,6 Dilation • • •• • • •• 
4:.7 Fault relationships •• •• '• '• 
;. FORM OF DOLERITE EMPLACEMENT 
;.1 General . ' 
/ •• •• • • • • 
;,2 Specific features ot emplac·ement •• •• 
5'.3 Feeders • • •• • • • • 
6. PROCESS AND CONTROL OF INTRUSION 
6.1 The intrusion environment •• • • • • 
6.2 Magma type and source • • • 0 • 0 
6,3 Magma rise •• • • • • • • 
6,4 Feeders and feeding systems • • •• 
6,; Fracturing and consequent intrusion shape •• 
6.6 Parameters ot intrusion •• •• • • 
6,7 Siil intrusion •• • • • • • • 
6.8 Roof uplift and plug intrusion •• • • 
6.9 Multiplicity of intrusion phases 
• • •• 
•'\ 
31 
3..3 
77 
11 
78 
80 
81 
86-
86 
87 
90 
93 
101 
105' 
107 
108 
109 
114 
122 
125' 
127 
128 
~~ 
6.10 Termination of intrusion 
7. CONCLUSIONS 
BIBLIOGRAPHY 
APPENDIX: Comparison with other .provinces 
Index of geographical names 
* 
• • •• 
iii 
129 
131 
.. 135' 
"••••• the Eternal shall reJoiee in his 
works. He looketh on the earth, and it 
trembleth: he toucheth the hills and 
they smoke." 
Psalm lOlt-: 31-32 
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ABSTRACT 
Jurassic dolerite intrusions ot the Hobart district, 
Tasmania, have been examined geologically and gravimetrically 
in order to determine their torm. The dolerite intrudes flat-
lying shallow marine Permian and continental Triassic rocks. · 
A major problem was the resolution ot more recent faulting 
superimposed upon Jurassic structures. 
The intrusions are the result or a limited series or 
injections (tour or tive). Each individual intrusion has an 
irregular flattened trumpet shape. Synchronous intrusions 
have interconnected to produce a cross-wave pattern in which 
each hollow represents the site or one or more massive reeders. 
The feeders are basically dykes up to a mile across, although 
some are pipe-like extensions or wedges trom dykes, and most 
are related to pre-existing faults. 
Sheets have been initiated above feeder wedges at a point 
where e~tective intrusion pressure (about 7xlO,gm/cm2) has 
exceeded the load pressure. Dislocation by fracturing was 
followed by hydrostatic intrusion. The actual form ot the 
sheets, termed chonoliths, is determined at a~ place by a~· 
previous and concomitant fracturing. Fractures are controlled 
by rock heterogeneities, plastic confining beds, tluid 
content and distance trom the feeder, or proximity of the 
tree surface. Each sheet is about l,ooo-1,,00 feet thick. 
·--.! 
Initial intrusions are normally placed low in the 
sedimentary column, while later intrusions generally found a 
higher level. Ultimately a lava plateau could be produced 
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if the magma supply was adequate, although no evidence exists 
for this feature in Tasmania. 
Extreme products of differentiation are to be found 
only in those parts of the intrusion ad3acent to, or above, 
a feeder. There is no evidence of assimilation within the 
area. 
